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A3STRACT

The vertical and horizontal loads susiained during rudder kick
and steady sideslip manevvers have been investigated by means of flight
tests conducted on an F-80A airplane by the Flight Research Denartment of
the Cornell Aeronautical Laboratory, Inc., Buffalo, New York. The length
of time the maximum rudder deflection is held has been shomm to have a
critical influence on the vertical tail load. Tests show that the most
critical condition is reached if the rudder angle is forced to return to
zero deflection from its maximum value at the time maximum heading change -

(or—sero—yarrade) is attained.

The dissymretry of the horizontal tail loads due to steady side-
slip is illustratzd by steady sideslip tests conducted for this purncse.
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SYMBOLS, DEFINITIONS AND CONVENTIONS

Axes

Stability axes are used throughout
this repart. These mutually perpen-
dicular axes are fixed to the airplane
and, therefore, move with it during a
maneuver. Their origin O lies at the
center of gravity of the airplans.

1 G and 0T 1ie 10 theplee of mymetsy
. and 0Z is perpendicular to it,. ese

axes are fixed to the airplane by sub-
jecting OX to ths condition that it be

parallel to the free stream wind vector

in initial trimmed level flight.

X Axis, or longitudinal axis is
positive forward.

Y Axis, or transverse axis is positive

along the right wing.
Z Axis, or normal axis is positive

dowmward,
MEASURED DATA SYMBOL
1. - Elevator Angle 4;
2. Rudder Angle 4 acd,
3., Total alleron angle d:
L. Normal acceleration h3
Se Right stabilizer RBM
bending moment
6. Left stabiliger LBY
bending moment
7. Right stabilizer shear RS
8. 8ideslip angle y-4
9, Left stabiliger shear 18
10. Pin bending moment FBU
11, Fin shear FS
12. R&te of y" h
13, Rate of roll Z&
APTR-67L3
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3.
L.

9.
10.

12,

13,

Z AATS
g —
SOOI TE DL TRDY

POSITIVE DIRECTION

Trailing edge of elevator down,

Tralling edge of rudder to the left

as you are looking along the positive

X axis,

Trailing edge of right aileron down

(left wing down).

Acgelerabion of c.g. of the airplane
in a dommward direction (pilot is
pushed against belt),

Moment due to load applied to a

downward direction.

Moment due to load applied in a

downward direction,

Load applied in a dowmward direction,
Displacement along the y axis toward
the right (nose to the left of relative

wind).

Ioad applied in a downward direction.
Moment due to load applied to the right
looking along the positive X axis,

Load applied to the
positive X axis.

right looking along

Angular velocity about the Z axis
(clockwise when l>oking along + Z acis)

(Nose to the rightj

right wing back). P

Angular velooity about the X axis to
the right (right wing dowm).
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INTRODUCTION

3t el M il

As a continuation of the dynamic stability and tail load study of it
the F-80A airplane, under Air Force Contract No. W33-038-ac-18517 (18L80),
this report presents the results of a series of rudder kick and sideslip

flight tests in accordance with Change Order Number 13 of the above
contract.

The primary cbjective ol the rudder kick portion of the program
was to determine the rudder deflection time history which would produce the
most critical vertical tail loads, as well as to observe the relationship’
between the vertical tail load and the magnitudes of sideslip and rudder
deflection applied. The tests were done at an altitude of 20,000' under
several georetric and aerodynamic configurations, as noted bhelow.

The purpose of the steady sideslip tests was to obtain data on the
dissymmetry of the horizontal tail loads for future analysis. These tests

were run at three different Mach numbers. A flight program block diagram
appears below.

I. Rudder Kick

£

Q
& ‘
5
™ _
4

2
IIa VIII
Ail. moved to preven
1 2 eile
= périgdR rolling,
= .5 sec, _
&3, L and
d.- - 3) hO J"_mz 56
ki _ BASIC CONDITION
ITb I VII )
7 1/2 D.R. f ,
, 7 péf-iodﬁ Alt, = 20,000 Half full tip tanks
/; HCN. - .6 ;’
105 Secé o l C.G. = 30% {"’ 565 and
st 3,k Clean Configuration
7. = 1/2 Dutch roll
IIX period VT
A7 = A7, from AT = A7e_ = 2 sec. Empty tip tanks
.l to ,5 mec, = ¢ 2
q %3 d';m: 2.5 % T3, ) ond
My " 74 r&
3.5 and >
ho
Iv v
MN. = L H.N, = L7 |
= 1,° C{ = L
AFTR-67L3 P
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II, Steady Sideslip

x
X BASIC CONDITION ) o
Altitude = 20,000'
M. N ® .6 M. N. = L M, N, = ,7
C. 0. = 308
Clean Configuration

The branohes represent changes from the basio condition as indicated
by tho quantities in the branoh boxes. A total of 26 rudder kick and 3 steady
sideslipcor.itions is presented.

Theory
The assumption that the rudder kiok maneuver may be critical from a
vertical tail load standpoint may be illustrated in the following manner., If

the rudder input is a step or the beginning of a ramp, the quantitative
vertical tail response ie:

Ar

¢

mere A, f(Pp.A.d)

”,
The rudder offeotivensss contribution, ( 'E-" JA_ / is important for it

tends to, in the above oase, reduoce the tail load as indiocated by the portion
of the curve below the origin, If, however, the rudder is returned to its
neutral position, in effect, a "rever=s" step or partial ramp it produced as
indicated below.

d "\
\
\
¢
~N\
\
\
\ /’
-
T,
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It rmay be seen that depending upon the timing of the return input (the
combination with the tnitial input has now produced 2 full rarp input’ the
rucder effectiveness portion of the vertical tail load function is now added

to that produced by the initial rudder motion. If rudder deflection magnitudes
are excessive, the additional increment of tail load caused by the rudder
effectiveness portion due to the return motion may produce a critical tail
load.

F-80A vertical tail load flight test data obtained during previous
programs was used to predict maximum vertical tail load during both the rudder
kick and steady sicdeslip maneuver, thereby insuring the safety of pilot and
test vehicle.

In addition to Lhe basic load quantities recorded; control defllections;
rotational velocities, normal acccleration and bending moments are presented as
tine nistories,

AFTR-674L3 = T
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EQUTPMENT AND METHCDS

uipment

The test vehicle used for these measurements was a Lockheed F=8UA-
TALO fighter type aircraft, This is a low wing, single place, ‘et propallad
airplane powered by an Allison J=33-11 engine. Dimensions and leadins parci-
culars are on pages 10 through 12 , A photograph and three view d-aming
are shom on pages 13 and 14,

Flight test data were recorded by a photo-cbserver ani a fourteen
channel Consolidated Engineering Corporation recording oscillcgraph,

The following items were recorded on the osciilograph:

-
.

Aileron Positicn
2, Elevator Position
3, Rudder Position
L. Normal Acceleration
| 5. Pin Shear
6. FPin Bending Moment
| 7. Sideslip Angle
i 8. Rolling Velocity
9. Yawing Velooity
10, Right Stabilicer Shear
11. Right Stabilizer Bending Moment
12, Left Stabiliger Shear
13. Left Stabilizer Bending Moment

Stabiliter shear and “ending moment wero measired at Station 10"
from the stabilirer centerline, Fin shear and bending momsnt were measured
at water line 129" from the reference centerline, Aileron, elevator, and
rudder position were measured at the point where tre control surfaces attach
to the control system; that is, at the elcvator and rudder horne and the
aileron quadrants,

The following items were recorded on the photo-observer by a 35mm
movie camerat

1, Airspeed (Ship's system and Prandtl tube)
2, Altitude

3. Outside Air Temperature

L. Fuel Quantity Remaining

5. Run Number (Oscillograph)

€. Frame Number (Camera)

7. Bank Angle

; 8. Stop Watch

For details of the recording instrumentation design procedures for
calibration, and an estimate of overall recording accuracy, the rosader is
referred to0 Reference (1). The development of instrumentation for the purpose
of measuring total tail loads and recording the data on a single oscillograph
trace is presented in Reference (2)., Details of instrumentation component
types and models are recorded in Reference (3).

APTR-67L3 N
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Methods

The condition imposed whereby the rudder kick duration is ay.»
mately one-half the Dutch roll period was designed to superimpose tro
return portion of the vertical tail load response on the peak of thc lu=n
caused by the initial disturbance; thereby illustrating the maneuver chs
teristies which could cause a2 critical load condition. Previous {1ight
has shom that, in response to a rudder step input, maximum sidesiiy w

(and, hence, vertical tail load)occurs at roximately zero yaw rate, !
in turn approximates maximim hdading angle. This latter quantity coul:
visualized by the pilot with reference to some point on the ground, ~rd
therefore used as a criterionfor the specified program of kick dura-icns

Rudder kick maneuvers were performed both to the right ani +-
left. XNo particular difference may be noted between the two direct . -n=
and no effort was made to present the same number of left and right f=
each condition. However, of the total number of rudder kick maneuvers
presented, thirteen are to the left and thirteen are to the right.

Steady sideslips were performed for a number of rudder deflec
magnitudes, ranging from aprroximately -8 to +8 degrees, resulting in ¢
sideslip, load and bending moments as a function of rudder deflection.
attempt to maintain zero rolling velocity was made by using sufficient
aileron in each case to null the rolling moment due to sideslip veloci®

~J

)
—~
)

AFTR-6T43

CCONCLUSIONS AND I ECOMMENDA T"ONS

xamination of tte flight test rata ohtr.aed as a result of the

wbior uwf this flight prugram has indicated t'is following:

Ya

(3%}
-

LS ]
-»

.
X )

The eaditional increment of tail load ( used by the return of the
rudder to its approximate neutral posit on is a considerable per-
centage of the load caused by the initia. rudder displacement.

wiether or not this increment ooc.irs at 1 1e maximum load due to
the initial rudder disturbance dejrends on *he rudder "holding time*.

If the above does occur, the totsl load ¢ the vertical tail may be
critical, depending on the rudder magnitu: 3 initially adopted.

An extension of this maneuver to a "fisht_ 11" maneuver, or a series
of alternating positive and nega!ive ram, inputs, indicates an even
more critical condition due to the reveat d alternating loads.

Suffiocient data has beon obtainsi during roth the rudder kick and
steady sideslip phases cf this fiight program to provide a fund of
snformation for future analysis of this type of maneuver and to
obtain a thorough check of the eccuracy o any proposed method

of caloulation of these loads,

It 1o recommended that such anilyses a2 .i0ted above be carried out,

ling extension to more severs rudder kick ma-euvers than performed
7 these £light testis,

[ 54N
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DIMENSIONS ANV LuaDING FARTICULARS
F=80A 3erial Mo. hL=85333

I. Prinoipal Dimensions

A- Alrplune -« General

Spun
Lungth (uvorell)
Hedght

4. Winﬁs

ol

Aiarfoll Scotion
Root NACA 66,
Tip NACA 651
Chord st Root (at airplane ¢ )
Chord at Tip (Theoretical) (Tungont to «ip)
Incidence at Root
incldonce at Tip
Dihedral = Trailing edge in Wing lef. Plane
Bweopbaok (Leading edge)
Kear bewr (Btraight line) at
Aspro® Ratio
Taper Ratio ( A
Moas: Asrodynamio Chord (MAC

Flap ead ailerou hinge at
Lending edge of wing to leading edge of UAO

¢- Dr.pmn“_o_ :

fluritontnl btubilizer
atrrell seation LiCA 051

Tull longth (distance f'rom 0O/« ef
wing VAG to elevator hinge line)
Tall length (distsuoe from O/« of
wing Ma0 tc C/4 of tadl UAU)
Ejuwn
Inoidenocd %o NorisontAl refervnce line
Ruot chord (OR)
Tip chord (Cy)
Mpeot ratio ( M
Taper rutio (A
Blevntor B « radio of elevator area to ares
of horizontul stabiliser (inoluding oluvetor)
Hean geometrioc elevator ohurd: Vg
Blevator arear 8,

Oobs

-0 -

Dimensiona

- 413 (‘ L] U.b)
- 213 (& = 0.b)

109.98"

41 ug"
- 1“

-0’ 30!
360"
20"

62,4 ohord
6 385

Wanl
408"

‘7b,o shord
1b,.28"

¢ = U1V

16046 f%a

14.74 £¢.
1L .60 §b,
1" sue
4,33 ¢,
1n5U3 fto
B-66

% 1.]-]

~C4b

1.70 02,0




Trim tab dimensions chord - 3 7/16" spun - 1b.75"

8pring teb dimensions chord - 4 6/8" span - 10"
Elevator hinge center line at 76/6 ohord
Vertioal Stabiliszer
Airfoil seotion NACA 65. = 2 = 01V
Height 1 7.92 ft.
Root ohord (cR) 6.41 ft.
Tip ohord (C.r ) 2-165 ft.
Aspect ratio ( AR ) 1.832
Tapor ratio ( Q ) -4
Rudder chord: (oR)
Rudder areai (SR)
0p8p 6.36 £t °
Trim Tab dimensions chord - .76" span - 12"
] Rudder hinge oenter line at 76% chord
e L. Fuselage
Width (max.) 66"
. Height (max.) 56"
Plan area 127.97 s8q- ft-
Side area 135.86 sq ft.
Die tance from nose to 25% MAC 205.45"
II. Areas
Sq. Fr.
A, vin —
Totel wing area 257.¢
Wing flup area (total) SuA2
Total uiloron urve aft cf hing. line
(including tabs)
Loeft mileron trim tab auren v-4
B. EhnBonungo
Total Horizontal tail arou 45 -5
Stabilizer fixed area to clovator hinge (eucn) 104
Elevator area aft of hingo line (euch)
(including tabs) 4,38
Blevator trim tubs (euach) 213
Elevator spring tabs (cach) - LUy
Total vertical tail arocu Z¢
Fin area it
Rudder including fixea tab S
AFTR-67L3 - 11 -

i

——

. e —————————

L J N




III.

Controls Surface Travel

Allerons

Alleron trim tabs (measured at inboard
end of tadb)

Flevators (measured at junction of inhoard
elevator ridb and elavator tab hinge)

Elevator trim tabs

Tab servo ratio 1.3

Elevator spring tabs

Wing flaps

Dive recovery flaps

Rudder (measured at bottom of rudder)

IV, Fuel Tanks Capacities

Fuselage (1)

Wing - Inboard forward (2)
Inboard aft (2)
Outboard intermediate (2)
Outboard (2)
Leadiag edge (2)
Tip (droppable) (2)

Total internal fuel capacity

up
20°
20°

38°
15°

16~

3oe

down

20°
20°
16°
15°
450

70°
rt. 30°

«B38

58

L2s

30!
1t,

U.S. Gels,
P07

;4
>,
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F-80A MASS CHARACTERISTICS

The moments of inertia and grossieight of the airplane during these
flight tests were approximately the same as for similar geometric configurations
of Reference (3). For the tip tank off {lights (c.g. at 30% MAC):

I, ¥ 7060 slug ft.?

I, ¥ 18000 slug £t,2

Gross Weight ¥ 10,500 1bs.
For the flights with empty tip tanks (same c.g.):

I, ¥ 9200 slug ft.-

I, ¥ 21500 slug ft.2

Gross Weight = 10,900 1bs.
For the flights with half full tip tanks (ssme co.go):
L, ¥ 21800 slug ft.?
I, ¥ 3L500 slug £t.2
Oross Weight & 11,500 1lbs,

AFTR-67L3 - 15 -



FLIGHT CONDITIONS

I. Rudder Kicks

Condition I
Alt. = 20,000 ft.
MQN. = L]
c.G. = 30% MAC
Clean Configuration
7, # 1/2 Dutch roll period =1 sec.

AZ‘ N AZ_ = .2 sec,
J’:mx. ranges from 2 to S degrees

Condition IIa
Same as Condition I except / < /4 Dutch roll period = .5 sec.

J-"'m:. = 3 and L degrees

Condition 1Ib
Same a8 Condition I except /7 > 1/2 Dutch roll period = 1.5 sec.

5 &
Mo 3 and L degrees

Condition III
Same as Condition I except A7 = A7 is varied from .1 sec.

2
to .S sec. J,; &3, 3.5 and L degrees
7Aax,
Condition IV
Same as Condition I except that M.N, = L 4;7”7 L degrees

Condition V
Same as Ccndition I exept that M.N. = .7 4 €2,3, and L degrees

4
Condition VI _
Same as Condition I except empty tip tanks. 4’ = 3, 3.5 and
L.S degrees. 7P

Condition VII
Same as Condition I except half full tip tanks. d L
and L degrees. ekl

Condition VIII
Same as Condition I exce allerons are manually moved to prevent
rolling. Aomar, 3, L and S degrees.

II. Steacty Sideslip

Condition IX - Altitude = 2C,000 ft.

M.N. = WL

C.G. = 30%

Clean Configuration
Condition X - 8are as Condition IX oxcept M.N. = .6
Condi“ion XI - Same as Condition IX except M.N. = .7

APTR-67L3 - 16 =

o




UOT}8ITq *

*peonpay | JJO | 2°| 2°| c°T|P3No0T|U|qE2 mo._ A |MST6| 330 | 2°| ¢°f T w ¥ | L°®
*peal jou ‘unt pood! €ST6| 330 | 2°| 2° T uw |H|2| L°
°pESI q0uU ‘una poog | 28T6| 330 | 2°| ¢°| 1 w |"lg2| L°
°paonpay! JJO | Z° 2| 2°T|paqu0T| ¥, gE°2=] 09° I |TI816| 330 Al A D w |¥ig2| 9°
°peas jou ‘unl pood 0cTé) J30 | 2°) ¢°| T a |Hice| 9°
M " JJO | G2° | See|snNeTipanoo] ITT|6MT6] 330 | &°f 6°1 X w (YN 9°
*SUO T3 [PUO?
*hoJ 09 UIOJUGD 40U .
op ¥ 7 Fv L7 | 330 |GE°| £°loseT|eacoT ITI|gYTE] F30 | G°| 5° T v "o 9° -
peinpayd| JJO | I°| TYI°|CO°T|PSNCOT| Y| G°C~] 652°| IIT|.iNTE| J30 | T1°| 1°) T w (HloM| 9° -
°peBas j0U ‘UNI PCoOn onte| FI0 | 1P| 1 T s (U 9° !
speal jou funi pood SI6| 3F0 | 2| z°8° w |UloM| 9°
painpag| JJO | ¢°| @e°(sl® |PeAdOT | 0%E=| 65° ) ®BII|NMT6| J30 | 2°| 2°s° s [YNM| 9°
pasupad | JJO | 2°| 2°|SleT|PeNRoT Y| c%t~| 6S¥| ATI[EMTS| 330 AR A0 s (H[aM| 9°
°peal jou ‘ung pood cNIs| F30 | 2°| 2°5°T s ("|ofT} 9°
°peas jou ‘unt poop 6| 330 | 2°| 2°| 1 w |¥NM| 9° A
cpsunped | J30 | 2°| 2°|Ge°T(PeXocTiHd|,0°E-| 09%° I joNMi6| FJ30 | 2*| 2* T w |H| N 9° ‘ar ‘111
*pEAI q0uU ‘UNI POOD 66T6| 330 | 2°| 2°| T| w |"W|cM| fe |QXIelI]
paonpay | JFO | ¢°| 2°| S°T|PeAS0T|¥|,8°€=| 6€°| AI |QET6| JFO [ 2°| 2°| T[pojeoT ¥l M| W° I *puod og/L| €€
SANVL | 2, ’ /, 2, o, SANVL| &) | 4 / 7, a,
d1l YAVAWAV WA P s £ HOVW | *@NOD| No¥ | JTI WAAVAT W4 L lu| L HOVW TG6T| °ON
SLNFWWOD @ENIVIE0 Vivd CRLISINOEY VIV F90d4Nd | ALVA | ° 1T
3
-
b
£ECSQ~1T# VOg-d &
RYYD0Ud JSJL IHOI'TA JOTH ¥EAANY VOg-d )

00T IHDITA



WoT}OaILq #

l

- 18 =

1 | | R
*pEAZ 40U €UNI POOD | €226l 330 | 2ol 2| T| = [T o2 | L°
‘peal jo0u ‘unI pood 2226{ I | 2*i 2 Il & Tige | L°
*pead jou ‘uni pood 226 330 | 2*|2°! I| = Tio2| i°
*paonpay | J30 | 2°| 2°| TeT|PedooT|T| o9°2| 69° Alozes| 0| 2°|2°| I{ = [Tig2| L°
*peal jqou ‘unt pood 6126 301 2°(2°| I = T2 | 9°
*peonpay | JJ0 | 2| 2°| ML PeN0OTT| S°2| 65° Ilgmes| 350 | 2°{ 2| T| &« [TIo2| S°
" " JJO |G2°| 2°| 2°T|paiool LT26| JIO | S| S°| T = [T N| 9
®*SUOT]TPUOD
paxtabaa 02 wIojyuoo
jou op FV° 4w % | 330 |Sz*| S€°| S°T|pasooT oR6| 30| S| s T| = |T|oN| &
*poonpay | FJO | T°! 2° 2°T|padooT|'T| o8°N| 95° I|STR6| ¥0 | T| T T| =« |[TIlof] &
*pead 10U ‘UnI pooP Mezéj 330 | T T I|{ =« |ToM|
paoupay | J¥O | 2°| 2°| 8° |PONOOTT| 2°W| 9S°| eII|€TR6| FIO | 2°{2°| €| = |Ti M| S
*peax jqou ‘unr pood CR6| F¥O | 2| 2°| €| » |TN| 9
*peas jou ‘unl pood TRZ6| JJO | 2°y2*( 2| u |T|oW| &
*paonpay | JJO | 2°| 2°| 6°T|PAMOOT|T| €7 95°| QIT(oWRE| JFO | 2| 2 2] w |{T|o1}| 9
°ajeqs
Kpegaqs qr0ys ‘ung pood 6026 330 2l 2°| T) Tol! 9°
*padupay | J30 | 2°| 2°| €°T|PAOT|T| 46°€| 63° I{9026| 330 | 2°| 2| T| » [ToM| 9 A AT
*peEal jou ‘UnI Pood Loz6| 30| 2*| 2| T| s |T|oW| % |‘aII‘erx
*paonpay | JJO | 2°| 2° S°T|POTIT| 5| 6€°| AI[9026| F¥O | 2°| 2°| T PONOT|T( M| % [T *Puodl€z/Li TE
IANVL! < ’ / k2 @ SINVL Z| 4 7 7,
 JIl LV| LV L v = y HOVK |°aNOD| NoM| JT1 LYV L) K = @ HO TG6T| °ON
SINAWWOD QLISINNEH VIV 29043d0d | TIVA | * T1d

€EESe=-T"F VOog-4
WVH4)08d ISAL JHOTTA JOIN ¥IWINY Vog-4

00T IHOI'TA

AFTR-67L3



COT 39T

exaded 330 M " XI|0£€6 T|50T|
easded 330 u " XI|62€6 T8 | W°
. » XI|92¢6 .9 =
. . XX|/lecn |9 | H° XL
saaded 530 M " XI| 92€6 Tl | 7° *puod
*asded yo aspe up . M XTI |52€6 Tan | s
] -] m :Nmm H 04 #ﬂo
» . XI! €26 Yoz | T*
*padueyd saTyTAT}ISUSS
UM OEf °3Td PeBOGOY cpaocnpal joN!  XT|22E6] T2 | 1
TTesT 0U UTI pooh i TeE6| 330 [ ¢ 2° [T | L°
sreupsy 1330 | 20 2% Q°Tipex0oT Tl .0°T 69° A j02C6; FTJO | 2°| 2% | T peneoT T|oh | L°
*pEA1 0U ‘UnI pochH 6IES| IIO | 2°| 2° | T PePOT TN | L°
*(pazZTwuTU
40U 93=a (1Y)
*peaX 30U ‘iNI pood » BIC6| FFO0 ! 2° e |T| w [T S°
TT0aX T10X
° (pszTwruTyW 30U ~Tque ~T4UE
9381 TTO¥) °peonpsy | FFO | 1° m._ C*T| POACHl T oB8°€; 66°| IIIA|LTEG| FFO | z°| 2° | T| pesok|T|oN | 9°
u u J30 | 2°' §2° 6° ipeNooTl 9TIES| 3FO | S°| G° | T|POMCTIT M | 9°
" " JI0 | 2 £° &° [pexcuT STE6! 330 | S° | §° | T poAeoT|T| oM | 9°
* SUOTRTPUST i
pelInbar 04 WISTI0O
euop ZV° 47 T/ 330 1510 70 60 |Tevson NIE6| 330 | S* 1 6o | T[pewooT T LN | o
*psinpey | JF0 | T®| 2% 6° |TWOOT W 2°€~| €9°| A |€TE6| FFO | 2°| 3% | TN |Y| N | L°
.,nvm
qussaad qou ‘peonpay | IFO | g* 2° G°1lpexveT 2TEE| TI0O | e*| 2° | TlesweoT|ul N | L°
“ » u % u TIESs] F30 | ¢* | e (1 s (YT ¢°
°aqel TT01 TICX
TTox szacxdwt jou pIp =Tque, | =TIuEe
SUMIITL® O Pﬂmﬁws..oz nadNpay 10N| TBAOKR; OHm.m F30 2° 2| T| wvedsORI H QQ 0-
M " F30 | 2 2% 6° |©peyvol 60E6| FIO | S° S° | TPSART| U M | 9°
» | FFO | 2°| em* &° |paroT got6| FFO | S°! So | TR M M G°
*SUOTATLUSS
paambax o3 waicyuod | IIIA
smwop 7 /7703300 2o g7 I°T ESUSOT LOEE| F30 | S°| §° | T[PedSOT| Y| oM | 9° {A °PUODINR/L| SE
.
SNV, SANVL vl ol v
: g1z sl arz 2V 2V2] P o B howe 156T| °oN
SINTHAO0D TAISINE VIVa ASCAHNd |FIVT | * 114

VT

€ECSe-"¥ Yog~d
HWVY90dd LSII IROTTA J0TA ¥dddnNy vog=d

00T IHII'Td

AFTR-6T43



UOTROMY] #

f20-

WYHO0Ud 1S3l JHOIL I0IN ¥IAY V0g-d
00T IMOI'Ld

1 T T T . T T T y T [ B ;
. . I_l — ! 2ENs| I¥0 " et et s [H[oNM| 9
. . | _ NG| 330 | 2|2 Tl w |H|M| 9
» " “ . oENs| J¥0 | 2°1 2°| 1 s [T} 9°
» » _ _ 62M6| J30 | e*| 2| T s [H[TM| 9
| Ll
*Trox 3no daay 03 . _ _ ~Tquy
Tqeun joTid ‘una peg _ g2n6| 330 , 2°| 2°| 1| pesow|d|[N | 9
. . ! _ L2N6| 330 | G°f S| T PaxOoT|d| N | 9°
. . _ logn6| 330 | §°| g* | T|pendon|U|oN | o
r3uoT 003 7 ‘unt peg | _ G2N6| 330 | §°| S°| TPeNdcoT|d|oN | 9
paonpay | 330 | S| €° 0°T|PoA0T & o2°€-| 65° III|wMeN6| 330 e gl gl Tpawootui N | 9
pedapay [ JIO| T T T T 89* IX'E2he 330 ¥ ,00 2°
paonpay | 330 | 69° 1 Ix!zens| 330 | ¥lo8 | L°
paonpay | 330 L 69°  IX|T2ns| 330 | 8,9 | L°
paonpay | 330 69° | IX|021| JJ0 | gl | L
poonpay | 530 | 69°| 1x|6175| 330 Ulo2 | L
POSUP3Y | F30 | 69* IX!gmé| 330 | 4|00 | L°
paonpay | 330 gs* | X [LTMG| 330 | €007 9°
paonpay | 330 ys* ! X |ome| 330 | 4,81 9
panpay | JJO 85°| X STN6| 330 | Hlo9| 9
paonpay | 330 g5 X [MTN6| I¥0 | doM| ¢
peonpay | 330 gs*| X |€ms| 530 g2 | o
paoupay | 330 gs* | X [2TM| ¥ 80| 9
paonpay | J30 el x|tme| 3o d,00 T
paoupay | 330 a. | XI|0TM6| IFO g[8 | T
paonpsy | 330 T | XI|60M6| 3FO g9 T
peonpay | 3JO f1° ! XI|g0M6| 330 g0 ™ mxex
pasupey | 330 m | xx|loms| 330 Ho2 | T ‘XX ‘I
paonpay | 330 ™| XI|90%6| 330 o0 | M| epwoo|se/L| o€
SIUNVI| z / » ﬂ > =7 SENVL| 7, 7 P )
mgvizv] 2 2. 7 g i lZviv 2] Z 1D et coufy
SLNTHNOD TINIVIE0 VIVa QISIdEy vivd _ SS0JEN | LIVA [ * I jor
£€€SQ0-M# vOog-d




AVY40U¥d ISAL JHOITA AD0IN ¥IAAI Y03--d
00T IHII'U

* L

IUER0aLT #
i I - ! - ! S 1 [ — 7 7]
°pE3JI 40U SUNI PooODH _ IIIA €696 JJO | ¢*f ¢° | X s |TloM| 9° _
*peaJ 40U ‘unx pood _ _ ITTA[2696| JJO | ¢*| 2| 1 s |[T|oM| ¢
*pB&I 30U ‘UNI PoOoY . IIIA|T696 330 _ AN EEAR I ¢ s [TloM] 9°
°pE3J j0u ‘uni poosn _ ITTIA|0696) 330 ! 2*| 2*| 1 s |TiN{ 9°
1104
* {102 quaasxd ~T3ue! _
0} aTqeun ‘paonpey | yyjo | 2° w._ ¢*T | peaoK T 58| €5°1 IIIA mwomm 0] 2 et o [T 9°
] L TT0a
“ | _ _ TqUR
°peal j0uU ‘uni poon . IIIA|8896, 33O | 2°) 2° | T| POAON| T| | 9°
*pBal q0U ‘NI pPooL , [ IIX|i896| FJJO | S°*| S° | T[PAOT| TN | 9°
epe3I q0uU ‘Una PooY . ! _ ITIT|{9896! JJO | S°*1 S* | T [P3XOOT|T| M| O°
*pE3J j0U ‘URI PooY _ _ III(<896| 33O | S°| S* | TPeXo0T TloM ! 3°
paompay | j30 m._ ne m.m_voxao H _ oM am._ III{Ng96, J3Oo | <°! m._ T P20 T| oM G°
*peas qou ‘o pood| | " | ot | TII|€g96| 330 | 5*1 §°| TPaM0U T oM | 9°
padnpay ! J3JO 65°! X [2896| JJO | To0 | 9°
paonp3y | JJO | 65°| IX| 1896 330 m T!007 L* '
paonpay | JJO | 69°! IX,0896| 330 ' Tlo8 | L°® 5
padupsy ! JJo I om.“ IX[6L96]| JJO | T09| L% i
pavnpay . 330 P69 IX|8L%6| 33O TN | L°
paonpay | 330 | 6% IX|L.96| 33O | T2 | L*
pedupay | 730 | §9° IX|9L36| 330 | Amoo L
paonpay | JJO _ om." X |5(96] JIO | T ,0% 9°
panpay | jJO | 65°1 X [T$6| 330 ! To8}1 9
paonpay | 330 | 65%; X |€L96 330 Tio9f 9°
paonpay | JJO i mm.m X [2L96| J30 | TioM| 9°
pacnpay | JJO [ mm. X U | 330 | Te2!| 9°
pacupay | 3J0 [ 65° | X |oL9é} 330 ! T0; 9°
paonpay | JJ0 €% XX |6996( JIO | 1,07 %°
paonpay | JJ0 _ 6€*)  XI|899%| 330 Tio8] %° IX
peonpay | JJ0 L 6e*  XTiL996]| I30 09| T ‘X ‘@O
padnpay | JJ0 6€*]  XI|9996| 330 ToM| 1°| °IIIA
poonpay | 330 eeel xr|5996| 330 | To2| M “III
peonpay | 530 “ mm.w XI 1996 | 530 | Tlo0 | f° *puodgz/L| LE
e 30
SANVI| 2, 4 ‘ ‘ | M SINVL V\ PR D, Y n
SINAWNOD amzH<amo viva TIISINEL VIva FS0JuNd |LIVT .agmmm
€EESQ-TH YOg- m

]

— = ==

t L




T et e S .3 et e ettt

UOTIOBITd #

- 22 =

paonpay - 09° X |€SL6 " g, 9°

pasnpey ® 09* X |25L6 " qoM| 9°

paonpay - 09° X | 18L6 - | o2 2

podonpay N 09°* X |0SL6] = | Hlg0 | 9
*pEaI 30U ‘UNI POONH 6ML6 a2 |2 « [HloM] 9°

paodnpay » A 2° | S°T [PoXOOT Y| oN°E-~| 65° IA| QL6 s | 2°[2 |91 s (HloM] 9°

peonpay | w4 | T° | 2° (| 8° [PIAOT Y[ M°E-| 6S° IA[LLE| o | 2°) 2°|S° s |FloM]| 9
*pBaI j0u ‘unt pood 96 | 225 s ¥l 9
epEal 30U ‘uUnI Poo SNLé w22 T = |¥MN] 9

paonpay s | 2° ¢ | T°T pox | oml 65° IA[ LG - FAE B Adl I § s [N 9
*peaI q0u ‘UnX Pood £nLé s | 2 ]2 T s [HloM] 9

paonpay Lydug| 2° | 2° | T°T PoX20Y T| ,9°% | 6¢° IA|2NML6 sl 2t = [TM]| 9
*pBaJ 30U ‘una poon TG A 2*12°| T| = [T 9
speE3d q0uU ‘UnJ pood | onL6|&rdud| 20| 2°| T s TN 9

™y

peonpay | JTeq| T° c® | T°T poxooy 1 o:o: (3% TIA|6€L6 m]2|e| T s |1 oa 9°
*pBAI jJ0u ‘Una pooY gELs sl 22T s |T|oN| 9
*pEaI q0u ‘Una PpPooY LELS PR AR I A B § s |T|oM] 9
*pBaI 40U ‘UnI PooY 9LE "N AR EAR IR s "M 9

w™J
peonpey | JTeH| T | 2° | €T powooT | S°€- g5° | IIA[sess] | 2°|2*| 1| » |'loM] o
Ty ITA
*pEax 30U ‘unl pood NELS| FJTeH| 2° [ 2°| TPXOOL ¥l | 9°|IA *Puod| 2/8| 6
SINVL| 7 2 / 2, k¢ SINV1| % / 4 »,
wggw ..... L |IQ|MW~H|4m.Im@l<m.I<m~| CHLSINDEE VIV IS0dEnd (LIva |
€CESE-"TH VOg=4 m
KVE004d 1S3l JHOI'Id I0IN ¥3aamy vog-4
907 JBOI'I4




CHA!NEL SENSITIVITIES

Channel Date Sensitivity Effective
Flights
Rudder Angle 7/9/51 1.796°/in. 32-38
Yaw Rate 7/1€/51 2.61%/sec/in, 32, 33
7/16/51  3.99°/sec/in. 3L, 35
8/1/51 4.06%/sec/in. 36-38
Fin Shear 7/13/51  B825§/in. 32, 33
803#/1in. 3k
808} /in. 35, 36
€208 /in. 37
810#/in. 38
Fin Bending Momenl 7/13/51 16,050 in.#/in. 32, 33
15,53h in4/in. 3k
15,086 in.#/in. 34, 36
16,500 in.#/in, 31
16,110 in.#/in. 38
Normsl Acceleration 5/15/51 1,935 g/in. 32-38
Roll Rate 7/16/51  12,75%/sec/in. 32-35
7/26/51  12.31%/sec/in. 36-38
Ail:ron Deflection 7/16/51 4,57%/in. 12-38
Elevator NDeflection 6/28/51 2,45%/in, 32-38
Sideslip Angle 6/28/51 11,42 in H20/in., 2-38
Right Stabilizer Shear 7/11/51  303#/in. 32-34
7/2L/51 312#/in, 35-38
Left Stabilizer Shear 7/11/51  338#/in. 32-34
. 7/2L/51  351#/in. 35-36
Right Stabilizer Bending loment 7/L1/51 14,350 in.#/an. 32-34
7/24/51 13,500 in.#/in. 3c-38
Left Stabilizer Rending Moment 7/11/51 13,700 in.#/in. 32-34
7/2L/51 12,800 in.#/in. 35-38

ARTR-6743
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F 80 A RUDDER KICK FLIGHT TESTS

MACH NUMBER . 5¢ FLIGHT 2 <«
RUDDER 8§y J 9% RUN G208 )
KICK DURATION T, <& 57 TIP TANKS >~
TIME TO APPLY AT, .- 5% ALTITUDE - - ~&Z~7
TIME TO RETURN AT, -~ -« 0.A.T —-4F¢ 2~
AILERON Clcocexp Vo Fo35.2 4’
CONDITION = ,‘p;
4 (- p—
oa
v I
0! - =
|° /\
{0
1A A~

R

ocs /SEC \ //

T

30,000

1,000

%
FBM

N -¢Os, O

FS

LS.
-|,ooor—

-30,000 .
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F 80A RUDDER KICK FLIGHT TESTS

MACH NUMBER . 59 FLIGNT 34

RUDDER $p 8.9Y RUN. 4208

KICK DURATION T, /3 S&C TIP TANKS ofF
TIME TO APPLY AT, .Zs&c¢. ALTITUDE £¢ /3« ~r
TIME TO RETURN AT, .2 séc O.A.T -/Zo °C
AILERON cocce€eo V. 803.2 »rv

p:;o_/ / \\

1,000

R&L.

i
1,000
20,000
RoL. TN i
STAD, O pes=5 =g, | —— R-BM
B N ----L-BM
7, =LOS.
-20,000

SHEAR ----L- SHEAR

o
»
o
&

STAB. [ e —— R~ SHEAR
t - 8EC.

Figure S
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F 80A RUDDER KICK FLIGHT TESTS

MACH NUMBER . .2 FLIGHT ».34
RUDDER 3 £ 5 RUN 97.08
KICK DURATION T, . J&& TIP TANKS o~f<

TIME TO APPLY AT, . s« ALTITUDE .’¢/Se<r
TIME TO RETURN AT, . < osz. O.A.T. -ilo °C

AILERON cctein Vo Fo3.7 g
CONDITION T
|
an, 0 — ke
7
-1
10
5
S [ N\ |/
/ \
ocs. [SET \ \j
-s \ /
-10 u/
2 N\
/ \
éa. 0 ] \-___
DOFE6. \ /
-g \/
]
o 0 //\
OF6.
%o ! 2 ) 4
t - SEC.
Figure 6
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FB80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .58 FLIGHT 3 4
RUDDER 3y <& RUN 4.15
KICK DURATION T, .°.2 5éc TIP TANKS o<~

TIME TO APPLY AT, .2 sex ALTITUDE 20,0036'/"7
TIME TO RETURN AT, ./sc  O.A.T - F o0

AILERON cocce€o Vo 298 5 M
CONDITION I
l
on
DEG, b’ {
0 L

ANy
ocs. [SEC /’ \ /
-10 \‘/ \ ;‘{
./
30,000 ", \
1,000 ,f'/ o \\\
e ot 7
//:/’-'Ld.s. 0 rl f .L / —— FBM

F8 \ -——- F&
LS, \\ / \\ ‘v//
A \ 7
\ \5
-1,000} s /

-30,000 o \

AFTR-67U3 - 29 -
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FB80A RUDDER KICK FLIGHT TESTS

MACH NUMBER.s&2
RUDDER g Z.5%

KICK DURATION T, /2 o€c
TIME TO APPLY AT, .2 &
TIME TO RETURN AT,/ s&

AILERON coce€o

4

1,000

nat.
STAB. o
SHEAR
LIS.

-1,000

20,000

ROL.
STAB. 0
AM

o - LTS,

WbITIdN 1

FLIGNT 34

RUN 92135

TIP TANKS o<
ALTITUDE £2 035 <1
0.A.T. /22 °C

Vo 298 5 P

—

- o

—— R - SHEAR
- —--L- SHEAR

-~

R-BM
- ---L-BM

- 20,000

AFTR=-6TL3

t - SEC.

Figure 8
-3 -

E3 A
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F 80 A RUDDER KICK FLIGHT TESTS

MACH NUMBER <o FLIGHT 3 ¢
RUDDER ép £ &5 %Y RUN Q215
KICK DURATION T, /.7 s&z TIP TANKS oF~

TIME TO APPLY AT, .2 séc ALTITUDE 22 o35 A/
- TIME TO RETURN AT, ./ s€¢ 0.AT -/30 °C

AILERON cocec e Vo 278 5 2%
CONDITION
|
ang 0 | TN T~
” I'd |
=1 |
10
] /. /
[ o /
o5, [SEC.
-5 \
~iR S
2 \
> / i
- . 7 T
OE 6. p ]
-2
2
) % 0 e B B B o
OLG.
) %o ! ) 3 7Y
t-SEC
Figure 9
AFTR-67L3 -3 -
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER s5¢< FLIGHT 34
RUDDER 3p <. <% RUN 9218
KICK DURATION T, /¢ 5¢C TIP TANKS o<

TIME TO APPLY AT, . s« ALTITUDE ~¢ o€ o7
CO TIME TO RETURN AT, 2s& O0.AT ~22.7E
AILERON .‘ocsep . Vo FOL 2 sggy
CONDITION I

o lE
s AN

10

oes. /Sc \ | )/ \ /

AN . ,
[~ ~—
-10
30,000
1,000 ‘1
=
FBM ) / FBM
FS N /
\{ !
£8S. L\\\_j
-'000% W
-30,000 : z . .
t - SEC. ﬂ
Figure 10
o . 3 - 2 [




FB80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .59 FLIGHT 34
RUDDER &y £5% RUN 4218
KICK DURATION T, /1aFs5£L TIP TANKS o<«

TIME TO APPLY AT, .2 se&. ALTITUDE cour&® A7
TIME TO RETURN AT, ..z 5éC O.AT -7

AILERON ccxxcso Vo T0L.9 ppo¢
4 -CONDITION I
4 T
A g et \ //\\\
OLG. /
-,
-4
1,000
RAOL. R
sTAB. O == N —E T W —— R - SHEAR
SHEAR -=--= L - SHEAR
L8,
-1,000
20,000
'o.L- ’_J Y kS
STAD, O =< M w,‘f:szi__7 —_— R-BM
oM ~--- L-BM
N - LB,
-co.oooo : 5 > .
' - .‘o.
Figure 11

AFTR=-6743 -3l -
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER. 59 FLIGHT 34
RUDDER §p 2. 5Y RUN 9218
] KICK DURATION T, /. & s&¢ TIP TANKS o<<
TIME TO APPLY AT, .2s6c ALTITUDE 2c0@~r
- TIME TO RETURN AT, .2s€éz O.AT —2,C

AILERON ocefo Vo Joc9 r7°w7
CONDITION I
N |
h an 0 |p=—
7 -
10
8 \
) p 0 é \
oG, /SEC \
s \_/
-10
2
e ——
da 0 ’/ \N
OFG. ~
-2
2
;-J S‘ o | ———
= oG,
- -2
° ! ] 3 7
t-SEC
Figure 12
AFTR=-67L3 - G5
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .¢c O FLIGHT 33
RUDDER dp J. O RUN 3/40
KICK DURATION T, /.25 Séc, TIP TANKS OFF
TIME TO APPLY AT, .2 Se£c ALTITUDE 202000 FT
TIME TO RETURN AT, .2 sec. O.AT - 17.4°C
AILERON LockED Vo 307/ MPH
CONDITION =
o =
A /
par Sde of
-4
10
4
o b~ A\
A \ / \\
acs. [SEC o !
\ \
/ ~.
-10 \ \ j
30,000 \/
1,000
_t!\;
7
FBM T _
o -LBS. g /* {L:\ e E
Fs / /ﬁ N I
L8S. A
\ \
-1,000 e
‘.L"_
-30,000 "
| 2 3 4
t - SEC.
Figure 13
AFTR-6743 - 37 -
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FB0A RUDDER KICK FLIGHT TESTS

MACH NUMBER .,
RUDDER 3p

3.0°R
KICK DURATION T, (.25 Sec.

FLIGHT 33

RUN
TIP TANKS oFF

3140

TIME TO APPLY AT, .2 Ssc.  ALTITUDE aa,zooa Fr
TIME TO RETURN AT, .2Sec O.AT - 11.4°C
AILERON LocwKeED Ve 301-| 77FPH
. -CONDITION T
A\
: / N
A o \ \ //
== \\ / \J
-4
1,000
R&L.
8TAD, O [o=gf— e g R-SHEAR
SHEAR cme= L-SugAR
LS. "
=,000
20,000
.«.Lc —'L"-\.\
OTAS. O (ot ’J’-\t Srte—tmag — R-BM
M s i ——— L-BM
N, = LS.
-l0.000° | s i <
' L .“0
Figure 1L
APTR=67L3 - 38 -




F 80 A RUDDER KICK FLIGHT TESTS

MACH NUMBER . FLIGHT 22

RUDDER 3y 2.0°% RUN &0

KICK DURATION T, & 3T<. TIP TANKS OFF
4.~ ALTITUDE 20,200 Fr

TIME TO APPLY AT, ¢ 2 0.2
TIME TO RETURN AT, 2 35gc, O.AT =-17.u°%C

)

AILERON _scwED Ve 30N\ r7PH
CONDITION
!
an, o - = - =t N
(2 L 4
Z -1
10
s -
/1
p 0 L b |
\ /
G, SEC
OEG, - \ y
\ /
/
-10 \ /
2 Tﬁ =
Ab” = r~ -
. S
i 0 —=g—— ]
OLG.
-2
2
o 0 —
OELG.
-2
0 ! ) ) !
t-SEC
Figure 15
AFTR-67L3 £ 39 =
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F 80 A RUDDER KICK FLIGHT TESTS

MACH NUMBER . :» FLIGHT IO
RUDDER &y £ &+ RUN 4iSi

KICK DURATION T, .~ .o TIP TANKS -~
TIME TO APPLY AT, .. .%T ALTITUDE <¢ w1
TIME TO RETURN ATy.. < O.A. T, -»7x
AILERON - .o Vo .06 smmze

CONDITION

-

0 L
} /
\\
5/\. N
DEG.
-4
10

30,000

1,000

- Al
I’ \
FBM /o

\
i -L8S. OF f / \ — FBM

P8 V] \ .;a/ \ ----F8
£ZS. N 7

-1,000
- 30,000
0 ! 2 3 4
t - SEC.
Figure 16
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FBOA RUDDER KIGK FLIGHT TESTS

MACH NUMBER .¢o FLIGHT 33
RUDDER ¥ 29 °€ RUN 9ISI
KICK DURATION T, /< ose&. TIP TANKS o~
TIME TO APPLY AT, .< 52  ALTITUOE <20o~r
TIME TO RETURN AT, .2 T Q0.AT ~/7<T
AILERON <cJoceco Ny JOE.9 sty

i 'CONDITION I

A o /-\\ yd

= N T TN

1,000

ROL. )
OTAD, O [wemp=——x -

SHEAR
LS.

R- SHEAR
mwcam | = SHEAR

20,000

.' _. Lc
STAD.
L L)

v -LDS.

— R-BM
- a> L. aM

AFTR-6743 -L2 -




FS80A RUDDER KICK FLIGHT TESTS

MACH NUMBER.(O FLIGHT 23
RUDDER $p Z.3°R RUN 9ISI
KICK DURATION T, /2 skc TIP TANKS OFF
TIME TO APPLY AT, .Z Séc. ALTITUDE <@ /0<%
TIME TO RETURN AT, 2 s€c O0.AT -/7& C
AILERON LockED Vo 306.¢ MPH.
CONDITION I
|
An, 0 '—-=L-—L—— —~——t— -—
7 -
10
8 / \
P 0 \-/K/\ &\ ) 4 \
ocs. [SeC \
-8
-10
¢ |
Sa. 0 —'J/ gmm—
O£ 6. \—*"
-2
e~
5 0 RS
OEG,
-!o ' - > |
t-SEC
Figure 18
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FB80A RUDDER KICK FLIGHT TESTS

FLIGHT 34
RUN 39213
TIP TANKS o<~
ALTITUDE <2 &~
0.A.T 7227 C
Vo 2 887 M

MACH NUMBER. 58

RUDDER 8 <2 °/

KICK DURATION T, .& s&c

TIME TO APPLY AT, .2 ss<c

TIME TO RETURN AT .2

AILERON cocexro
CONDITION T-2

[
|

Sa \
~ I
.

Y ——y —v=—y

A of /

ors. fSec \ /

-10
30,000
1,000 /)
I/
4 1NY
lr’r b # oo
R
-85 0
FS
7 \\ N
\ / \
o\ 1/
-1,00 .
-30,000 k/ - )
t - SEC.
Figure 19
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F 80 A RUDDER KICK FLIGHT TESTS

MACH NUMBER . s8
RUDDER 3 <L£2%
KICK DURATION T, .8 sé&c

FLIGHT 34

RUN 9213
TIP TANKS o<

Eﬁ."‘ﬂ——a —— R~ SHEAR

----L- SHEAR

><‘_‘,~.,._¢__q_§ — R- BM

----L=- BM

TIME TO APPLY AT, .Z2s€c ALTITUDE £& /<& <7
TIME TO RETURN ATy .2z s<c 0.AT =-27T
AILERON coceso Ny Z98.7 ~mr”
. -CONDITION I=-2
A o /
Py \
\VV/
-4
1,000
R&L. | _
8TAB. O -_..T—z"’ B
SHEAR
OS5, L
-1,000
20,000
ROL. PR ST S
STASD. 0 LC?A\-\/'/‘
M -1
N, ~LDS.
-IO.OOOO ' -
t - 8k6.
Figure 20
APTR-67L3
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .55 FLIGHT 34
RUDDER §p <Y RUN 4213
KICK DURATION T, .8 séc¢ TIP TANKS O<<

TIME TO APPLY AT, . £ s£<€ ALTITUDE <@ #9~ T
TIME TO RETURN AT, .2 s&  0.A.T -2 /7 <
AILERON coceso Vo & 28 7 A5

CONDITION II-a

an, 0 G ., U S
7 _, L
10 |
]
p 0 AN \
o5, /[SEC \_/ \ /
-8
N\
-10
2 y /T'\
5 BN W NN =
OFG . .
-2
& l
e o .ﬁ-‘/ ara
DES.
%o ! ) ) !
t-SEC
Figure 21
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F 80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .59 FLIGHT 33
RUDDER 3y 3Jo0°% RUN 9144
KICK DURATION T, .7 s#< TiIP TANKS o7+
TIME TO APPLY AT, .~ =< ALTITUDE 29 8§90 <1
TIME TO RETURN AT, BT 0.A.T, ~/&-3°%
AILERON LCCOED Vo F08.9 ¥
CONDITION -2
0 .
5 }j
OEG. Y"—‘
-4
10
AN /f“\
NEEFEN
A 0 \ / q /|
0r6 /56 \ / \’/
A
-10
30,000 p—
1,000 L

FBM
N -LTS. 0
FS
S

-1,000

- 30,000

AFTR-6743

TN

— FB3BM

-~ FS
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F 80 A RUDDER

MACH NUMBER .59
RUDDER 3y 3.c°R
KICK DURATION T, .78 sfc.

KICK FLIGHT TESTS

TIME TO APPLY AT, .2 Séc

TIME TO RETURN AT, .2 S&<.

AILERON
4

1,000

RaL.
STAB. 0
SHEAR
LOS.

-1,000

20,000

R&L.
STAD. 0
M

Y. -LOS.

FLIGHT 33
RUN 9144

TIP TANKS OoFF

ALTITUDE 29 S9°°oFT

0.A.T. -18.3°C

LOCKED Vo 303.9 mPH
‘CONDITION IT-a
Ve
2NN T
\ Va

AFTR-67L3

—— R~ SHEAR
--=-- L-SHEAR

— R-BM

-=-- L-BM




MACH NUMBER .59

RUDDER 3§y . .'°%

KICK DURATION T, .75 s5¢
TIME TO APPLY AT, .2 €&
TIME TO RETURN AT, . 237

FB80A RUDDER KICK FLIGHT TESTS

FLIGHT 33
RUN 4qi44
TIP TANKS o7~
ALTITUDE 224 J2¢ <7
0.A.T. -/8.3 °C

AILERON cozt &0 Vo 3039 444

an

OrG,

AFTR-67L3

Y%

CONDITION IZ-2

o -.‘\.._./_,2—-— ———
-1
10
6 / ‘l"‘é\‘l
) EVARN JEAN
o /BT \ / \
- { \ /
\/
/
=10
2
e et sunuti L//F"‘—‘“\
0 — = S
-2
0 e,
-2
o ! ] 3 4
t=-8EC
Figure 24
Oy
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F 80 A RUDDER KICK FLIGHT TESTS

MACH NUMBER . 5S¢
RUDDER 3y < 3%
KICK OURATION T, /9 séc

TIME TO
TIME TO

APPLY AT, 2 sec
RETURN ATy 2 s&c

AILERON Jocee€o

CONDITION II-5

{

(B
FLIGHT 34 ; /
RUN 4210
TIP TANKS o= : /
ALTITUDE 20 oS&s~[ 3

0.A.T —r2 5«
Vo 229.8 »w

————

ors | 1l

10 T
P
N4 ]
A 0 y, |
ors f5ec \ // \\,
\L/ '
=10
30,000
1,000
oM \ /”\ \
V-85, 0 A — FBM
s \ / ~ A —ee=-F8
28S. \ /
\\\\ L ///
-l,ooq— \J
- 30,000 !
| 3 -] 4 i
t - SEC.
Figu're 25 i
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FB80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .5% FLIGHT 34
RUDDER 3y <3 RUN 9210
KICK DURATION T, /9 s&e TIP TANKS o<F

TIME TO APPLY AT, .2séc ALTITUDE 22 osos~
TIME TO RETURN AT,.2 €< 0.A.T -2 5 °C

AILERON < cocecD V, £99.8 Y
. -CONDITMQN II- b
\\
A o \ /-
po'r S hy
-4
1,000
R&L. [ I
SHEAR i - --- L-SHEAR
Z25S.
-1,000
20,000
'..L. ,’-’,od d"-qb\\\
STAD. 0 k ‘1 ____::-.-’l* —_— R-BM
- ] o —e-- L-BM
N - LLRS. i
-80.0000 | s - :
t - 8€C.
Figure 26

AFTR-6743 -5l -
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RUDOER dq

F 80A RUDDER KICK FLIGHT TESTS
MACH NUMBER. <z

£3%7

KICK DURATION T, /» ss&c
TIME TO APPLY AT, .2 se&c
TIME TO RETURN AT, .2 S&°

AILERON
!
an, o
7
10
8
P ]
O£ [SEC
-10
2
o o
OFG.
-2
2
5 (]
ocG.
-2

AFTR-67L3

L OCED
CONDITION II-b

FLIGHT 3 ¢

RUN 92i0

TIP TANKS o<~
ALTITUDE 29 osa~r
0.A.T -25°C

Vg 295.8 2

- S e e
3 //\ 7T
N \ | /
\/
Y
‘ | \|
St 7 -
! 3 4
t-SEC
Figure 27
- 55 -
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .57 FLIGHT 33
RUDDER 3§y 2% RUN 913

KICK DURATION T, (ssee TIP TANKS or~
TIME TO APPLY AT, .25<% ALTITUDE 28550 7
TIME TO RETURN AT, .< ¢ 0.A.T. —~&#C
AILERON coceeo Vo 3012 ¥

CONDITION -5

0 [

) |

055, \,________,_.-———J

L
-10
30,000
1,000 \
e N —— FEM
/ N
K , - -, [ —
FBM '// V‘\ ta N\ £
NV -LTS. QO "
FS X /
L8S. N P
NN
-1,000
-30,000 i
0 | 2 3 4
t - SEC.
Figure 28




FB80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .59 FLIGHY 33
RUDDER 3y 3.2°% RUN 9143
KICK DURATION T, ~75 Sec TIP TANKS o~~~

TIME TO APPLY AT, -Z3€t. ALTITUDE 2o 530 ~7
TIME TO RETURN AT, .25 0.A.T. -/8.¥C
AILERON <soceeo Vo 30/ 2 e

. -CONDITION II-b

ofs. & / N

1,000

R&L.
8sTaB. O —-%?_’_’____, et — R-SHEAR
SHEAR ~—=- L -SHEAR
LS }
I
| -1,000
20,000
R.AL.
STAB. O (& e —R-BM™
.“ \"5-—_ o = ﬁ{:—q(/ﬁ —— L _ BM
o LS.
-IO,OOO° | . s 2
¢ - SEC.
Figure 29
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F 80 A RUDDER KICK FLIGHT TESTS

MACH NUMBER .59 FLIGHT 33
RUDDER 3 J.2°4A RUN 9143
KICK DURATION T, A% o< TIP TANKS o~F
TIME TO APPLY AT, .2 5éC ALTITUDE 26306’30 =T
TIME TO RETURN AT, 2 Jé< 0.A.T ~/8.*C

' AILERON LOcCLEOD Vo Jor2 P

CONDITION II-b I

!
|

*xj
P
s f
O
[+]
]
W
o
2 D] d85in e



RUDDER 3y

—

Y

KICK DURATION T, << o4&
TIME TO APPLY AT, .# 3&C
TIME TO RETURN AT, . & &
AILERON £ ec@

CONDITION 11T

F 80 A RUDDER' KICK FLIGHT TESTS
MACH NUMBER .52

FLIGHT 37

RUN 9684

TIP TANKS o<~
ALTITUDE 2g 728~ 7
0.A.T. -~/3°

V, $02 v

[
L
QOE6,
10 N\
I ERARNEAA
o€s. e, /F \ /[
\|_/
-10
30,000
1,000
/"f.\\ — FM
FBM /A \ / \ / ————FS
V-2 0= 7
F8
<3, \\ ‘ \1/,/’
\ /7 \Vrg
-1,000t B
] ‘\/
- 30,000 :
| 2 3 4
t - 8EC.
Figure 31
AFTR-67L3 -4 -




F 80 A RUDDER KICK FLIGHT TESTS

MACH NUMBER .59

RUDDER g

& °L

KICK DURATION T, /3 Sé&C

TIME TO APPLY AT, . < SécC.
TIME TO RETURN AT, . & sec.

FLIGHT 37
RUN 9685+

TIP TANKS o<s

ALTITUDE 24 /&5 =)

0.A.T. -#£3 °C

AILERON ZOc £ V, J0Z AN
. 'CONDITION IT
B o L4 R
oss. \ / N
_/
N’
-4
1,000

R&L. 4d_ )

8TAB. 0 ===~ )"-‘F-"a

SHEAR

ZOs.

-1,000
20,000 I
Ro.L. J - T oy, q
8TAD. O I~} b
BM 0t SR S
o -L8S.
-20,0000 : . . .
t - SEC.
Figure 32
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .5 2 FLIGKT 37

RUDDER §p <%« RUN 9¢84

KICK DURATION T, /3 sé&c. TIP TANKS o<~
TIME TO APPLY AT, .#S&C  ALTITUDE 22 2S5~
TIME TO RETURN AT, - SJ& 0.A.T -#3°C
AILERON cock&p Vg Joz Y

CONDITION IIT

S TN

S ]
Q6.
-2
t-SEC
Figure 33

AFTR-67L3 - 63 -
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F 80 A RUDDER KICK FLIGHT TESTS

Sahliig

MACH NUMBER .5 FLIGHT 36
RUDDER 3p 3.2%€ RUN S<2¢ :
KICK DURATION T, /osez TIP TANKS o<~
) TIME TO APPLY AT, -3 S&c. ALTITUDE 2g 227<7
: TIME TO RETURN AT, .5 Ss€c. O.A.T. -#/<°C
AILERON coceeso Vo O/ n704

CONDITION IIT

S
N
s
r“
o

-4
10

i // Voan o
3 A o

ars. G \ »
/
-10
30,000

1,000

! \ g —_— M
7 \

FBM / / \ —-~—— -

2 - LS.

N
rs TN
LS. \K‘y i
= -1,000
-30,000
| 2 3 4
t - SEC.
Figure 34




F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .57 FLIGHT 3¢
RUDDER 3, 32% RUN 9424
KICK DURATION T, foséc. TIP TANKS o<+

TIME TO APPLY AT, .53  ALTITUDE 29022747
TIME TO RETURN AT, .55 O.AT -#5C
AILERON cocceo Vg 30/

o -CONDITION IIT

BT

e

ofs, N / \\,/

1,000

RAL.

STAB. o =3 = ;_-.-.--—:-_-,._L_ — RS

SHEAR
LS.

----2¢s

-1,000

20,000

R.AL.
STAB. 0 el e -
 BM
" -4

\l

-—=loMm

—

-20,000

t - SEC.

Figure 35
AFTR-67L3 - 66 -
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F 80 A RUDDER KICK FLIGHT TESTS

MACH NUMBER .59 FLIGHT 36

RUDDER dp J2°F RUN S«2+

KICK DURATION T, /o us&c  TIP TANKS oFF
TIME TO APPLY AT, . 35éC  ALTITUDE 2¢g 227 ~<7
TIME TO RETURN AT, .5 5€C O0.AT -~/5°C

AILERON < k€20 v, Jos ¥
CONDITION III
|
ang 0 ]
7 -
10
-] AN

ore /Sec. as . 1 \ / ‘\‘ Y
\/

da o \ % <
OEFG. \/
-2
e
8‘ o T — et
QLS.
%o ! ) ) 7!
t-8EC
Figure 36
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER , 9 FLIGHT 33

RUDDER 3p S.6°R RUN 9147

KICK DURATION T, /o0 s&c¢ TIP TANKS oFF
TIME TO APPLY AT, ./ Sséc ALTITUDE 29 s%0 <
TIME TO RETURN AT, ./ séc 0.A.T. /&3 °C
AILERON ZLoceep Vo S02.¢6 meH

CONDITION 1T

0 ( —
|
e ]
-4
10
M\ /N\
A 0 \\ / \\
acs [SE \ \ /
\ v
-10
30,000 A\
1,000 /4\\\
// |

.
B
L

‘\
\
/
FBM !’ X
A-Las., O \
\

Fs \ —— FBM
LOS. E ’ \ ---- FS

7

\\\ I” \

-30,000

[ 2 3 4
t - SEC.
Figure 37
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .57 FLIGHT 33
RUDDER 4y IJé® RUN 4147
KICK OURATION T, /00 sec TIP TANKS o~
TIME TO APPLY AT, ./ =< ALTITUDE 2o so0 A7
TIME TO RETURN AT, ./ s€c 0.A.T —/5.3C
AILERON soccso Vo 3Joz.¢ ~mrPv
" 'CONDITION [T
AN\
. / N\ /
4 o \ f
ocs. /
, /
—d \/
1,000
RAL.
STAB. O +—% =X LLEN B TS SO~ R- SHEAR
SHEAR -——- L- SHEAR
L85,
-1,000
20,000
ROL. f\—< -
| ‘P\‘ =~ - _
STAB. o E'?kr\: —> = e R-BM
M Ui S & ~——-L*“BM
w-L85
-20,000 : n . |
t - SEC.
Figure 38

AFTR-6TL3 - 70 -

" &a“!




' F 80 A RUDDER KICK FLIGHT TESTS

MACH NUMBER .39 FLIGHT 33
RUDDER 3§ 3¢°€ RUN 9147
. KICK DURATION T, /0o s& TIP TANKS oFF
TIME TO APPLY AT, ./s&”° ALTITUDE 2g sc0 £7
= TIME TO RETURN AT, -/ s&€ 0.A.T. -/&5.3 °C

AILERON coceeo Vo, Fo2é ~MPy
CONDITION I

.(j ' )
§
* I s

an, 0 — o .

l?, -

10

i e —— . L i Ml

amieaes o o) p-aeud

R == S i

b

\ \
ocs. /ST \ /
-5 /
-10
g S
ZBN
OEG
-2 |
5 0t~
LG,
%o ! 2 3 7y
t-SEC
Figure 39
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER . 32 FLIGHT 34
RUDDER 3y 5/ RUN 49206
[ - KICK DURATION T, <5 ueec. TIP TANKS o~~

TIME TO APPLY AT, .Z Jéc ALTITUDE 2oose ~r
i TIME TO RETURN AT,. 2 séz. O.A.T —-/Zo ¢
AILERON ctaoceen Vo <225 sgay
CONDITION IV

OEG.

10

o6, [SEC /

N

-10
30,000
1,000
TN
/ |
FBM \
N LSS O N {
FS \!;\ y ————
: LS. \\\ )%
. —
- -),000}
-30,000 |
! o | 2 ) 4
t - SEC.
Figure LO
AFTR-67L3
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F 80 A RUDDER KICK FLIGHT TESTS

MACH NUMBER . 55

RUDDER 3p

&%

KICK DURATION T, /o s&°

TIME TO APPLY AT, .2 see.
TIME TO RETURN AT, .2 s«
AILERON <cxceo

FLIGHT 34

RUN

Qroé

TIP TANKS o~

ALTITUDE <£2 amx-r
0.A.T - /Zo T

Vo 2028 apw/

o 'CONDIT N I\
A L\
- \
P \ /
N\
\ 7
-4
1,000
RAL. X
STAB. 0 [mmmp==o—— s — ‘___J
SHEAR =it
LES.
-1,000
20,000
ROL. _
STAB. O je=—x=-—= = ]
a” - ~d. - - L 4
= LTS.
-20,000 : 1 . .
t - SEC.
Pigure L1
AFTR-67113 -7 -

—- R- SHEAR
-- ~-=—L-S5SHEAR

—— R=BM
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FB80A RUDDER KICK FLIGHT TESTS

MACH NUMBER . 89

RUDDER 3y s«

KICK DURATION T, /&5 s&c
TIME TO APPLY AT, .2 séc
TIME TO RETURN AT, .Z s
AILERON Zoceeo

FLIGHT 3 4

RUN 9206

TIP TANKS o~
ALTITUDE 2o asasrr
0.A.T. —/&£0 °C

Vo 2035 MW

CONDITION IV
!
an 0
7 -
10
S
oz /SEC = e
-8 .
-10
2 / N
5 0 =<7 /
OLE \ /
-2 ——]
‘ [
G,
“*o ! 2 3 4
t-SEC
Figare 12
AFTR-5TL3 = 75 =

et -
. Wicg
Fhow

%ﬁ :t.h!&.r'
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .39 FLIGHT 33

RUDDER §p 3.8°FR RUN 9/38

KICK DURATION T, |.§ Sec¢. TIP TANKS OFF
TIME TO APPLY AT, .2 Sec ALTITUDE 20Z/0 Fr.
- TIME TO RETURN AT, .2 Sec O.AT - !7.4 %

A'LERON L ockED Vo 20| r7~,%
CONDITION T/
! ° =
8/\-
LEG, l )l
-4 1
10
. /\\ e
. A o \ 7/
, ose6. /5S¢ \ /
| NV
-10 L
30,000
I
| 1,000
|
/,\\\ FBM
FBM /4" N ~—--FS
M -LES. o o \ »
Fs N . § /
£, =4~
-1,000
-30,000
! 2 3 4
t - SEC.
Figure 43
AFTR-6TL3 = 77 =
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F B0A RUDDER KICK FLIGHT TESTS

MACH NUMBER
RUDDER Jp
KICK DURATION T,
TIME TO APPLY AT,
TIME TO RETURN AT,
AILERON L oCcKkED
-CONDITION I~

4

DEG.

-4

1,000

R&L.
STAB. o
SHEAR
LBS.

|.S See
Y LA
.2 S€¢

FLIGHT J3
RUN 9/38

TIP TANKS OFF

ALTITUDE 20,210 <7~

0.A.T

- 11.4°%
Vo 20| 77P#7

e BN

/

N

pmmp=———

-1,000

20,000

R.OL. 1 _

STAB, O f—t——t——p—t——= -

BM

-2 8.

-20,000
o 2 3 4

t - sEC.
Figure Li
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FB80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .39 FLIGHT 33

RUDDER $a 3.8°K RUN 9/38

KICK DURATION T, |.§5 S&¢< TIP TANKS OFF

TIME TO APPLY AT, .2S&c¢ ALTITUDE 20,210 /7~

TIME TO RETURN AT, =S¢ O.A.T -117.4°C
AILERON L ocrED Ve 20\ ~7~w
CONDITION I
|
An’, o L
o?ﬂ
-1
10
5
P D e . i 9 /
OcB, [SE BV \\ 7z
-8
-10
g 7—
54 0 < P —
OEG.
-2
e
e 0t
OE 6.
-2
t-SEC
Figure LS
AFTR=-67L3 = 79

T e et Kby I‘, I'l",




F 80A RUDDER KICK FLIGHT TESTS

MACH NUMBER. é9

RUDDER &y 2. 2% k
KICK DURATION T, // e
TIME TO APPLY AT, .Z2ge€cC
TIME TO RETURN AT, . 2Z2s€C
AILERON c oceeso

FLIGHT 34

RUN 9220

TIP TANKS o<
ALTITUDE 2o orL ~7~
0.A.T —fo°C

Vo ST

CONDITION ¥
4
~T—
SA
O~fG.
0 \— .
10

NN

o5, /SEe \ \

g
-10
30,000
1,000 /\\
7\ \
\ A\
\ TN
FBM \ \
N -LBS. 0 ——— FBM
FS \ --—-FS
ZBS., \\ /
-1,000}4 Y/
- 30,000 I = s ‘
t - SEC.
Figure L6
AFTR-6743 8] -

s \-.‘W A“u* el
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F 80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .&9 FLIGHT 34
RUDDER g Z.&« RUN Q4220
KICK DURATION T, //=s< TIP TANKS o<~

TIME TO APPLY AT, .2sec. ALTITUDE 29 o727
TIME TO RETURN AT, .z s&€¢. O.A.T /3.0 °C.

AILERON coceeso V, Fs579 M
. ‘CONDITION ¥
D\
. / \
A o N \ /4
OfG. \_//
-4
1,000

RAL. N
STAB. o] é%%——*? —— R- SHEAR
SHEAR - - -~ L-SHEAR
2855,

-1,000

20,000
Rc .L. "/,‘\‘\
§TAB, O plfmm TN o AT R-BM
e o -—--L-BM
o - L8S.

-20,0000 ' > - ‘
t - SEC.
Figure L7
AFTR-6743 -8 -
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F 80 A RUDDER KICK FLIGHT TESTS

MACH NUMBER .&? FLIGHT 34
RUDDER 3p &L RUN 9220
R KICK DURATION T, /7 s€C TIP TANKS o<~<&
TIME TO APPLY AT, .2 sec ALTITUDE <o oL <7
- TIME TO RETURN AT,  Zs&< 0.A.T.773, 0 °C
AILERON coccecsco Vo IS5 g M4
CONDITION Y7
.‘j l
%
k ey
”Anz o
q’
-1
10
5 ,_\
g p - /\ / /‘\
OFfs. /S&C. / |
N N |
-10
2 '
) 0 / —\\
DES.
NN
2
). S o ] ——l e
(¥ OGS,
] %o ! 2 3 P ;
t-SEC
Figure L8
AFTR-6TL3 - 83 =
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER.c9 FLIGHT 35

RUDDER g Lo T RUN 9320

KICK DURATION T, /o s&z- TIP TANKS o<<

TIME TO APPLY AT, .z s<c ALNITUOE =sq /0~ 7

TIME TO RETURN AT, .z oéc. 0.A.T —vaC

AILERON coceFro Vo IS/ anmy
CONDITION Y

w | T
" [\ |
| A
. VL
ocs, [5EC. / \ / \
V. / \_/
/
: 7
l \7\ {”\\ —_— FAM
e N N ="
= T |
-1,000 \\1 !‘7 \\\j// ‘
-30,000 ‘:-’1' . L .
4 t - SEC.
AFTR-67L3 Fifma; Eg

wmmmw 4




F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .9 FLIGHT 35~
RUDDER $p < oY RUN S320

KICK DURATION T, <o sec. TIP TANKS o<<
TIME TO APPLY AT, .z S&< ALTITUDE 22770~
TIME TO RETURN AT, .2 5&. O.AT —~zZa <

AILERON <coceeo Vo 357 & 3y
. 'CONDITION ¥
A o \ / \J /
e / | \/ /
-4
1,000
RAL.
STAB. O <= =4 E:_, — ,J:.--;L WO R.SHEAR
ey — ——-L.SHERE
Z85S.
-1,000
20,000
R' .L. ) 4 7 ‘\“l- ~
STAB. 0 [K——< \\a—:’";"ﬂ""'_._‘__‘ i P — REM
'" e — BM
. - LOS. -
-20.0000 : s : !
t - SEC.
Figure 50
AFTR-67L3 o Bb=




F 80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .¢c9 FLIGHT 35
RUDDER 3§ #0907 RUN 39320

KICK DURATION T, /o s&< TIP TANKS o<~
TIME TO APPLY AT, 2=« ALTITUDE 22 /o ~7
TIME TO RETURN AT,.zZ s&& O.AT-7¢ <

AILERON cocce€o Ve S/ E AW
CONDITION 17
|
7
-1
10
5 / X {/ \
P 0 C:.‘\J / \ / \ $
Of5. /SEC / \ / \
-5 \//
-10
2
- N
DOEG. N
-2 \ _
* $
O 0 = |
OLG. 1
-z |
0 ! . | 4 '
t-SEC
Figure 51
AFTR-67L3 - 87 -
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .¢9 FLIGHT 33
RUDDER 3y Z2.3°R RUN 9154
KICK DURATION T, /.2 sé&c. TIP TANKS oF F

TIME TO APPLY AT, .Z2 s&c ALTITUDE 2 ogco F~7
- TIME TO RETURN AT, .2 a&¢ 0.A.T -/ 753°C

AILERON /occco Vo 355¢ s/
CONDITION ¥
(o] r\—
SA
ODLG.
-4
10
~\

\
) Y \ 7

LT

30,000
1,000
FBM
Fs —---Fs
LS. ;
]
-1,000 !
-30,000
0 I 2 3 4
t - SEC.
Figure 52
AFTR-67L3 -89 -
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F 80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .49 FLIGHT 33
RUDDER 3 2.3 RUN 9154

KICK DURATION T, /2 ve€c TIP TANKS o<<
TIME TO APPLY AT, .2 séz ALTITUDE ZLgoéory
TIME TO RETURN AT, .2 o€, O0.A.T. -/ 728°c

AILERON coceeo Vo I55.C o
i ‘CONDITION I

“ AN N
 ® // N

1,000

R&L.
STAB. 0 pe= WS~ —-—

— g

S ac————-w— R - SHEAR
SHEAR

-=-~— L- SHEAR
LIS

2

~1,000

20,000

"] s S .
o PN ,w *——,#_ R—BM

y
P o o

b

-20,000
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .c9 FLIGHT 33
RUDDER iy 2.3°°® RUN 4154
KICK DURATION T, /2 seéc TIP TANKS o~

TIME TO APPLY AT, .2 7& ALTITUDE Z2 9éo ~r
TIME TO RETURN AT, .2z sez. 0.A.T. /73 °cC

AILERON coceco Vo 355.6 ~3Y
CONDITION Z
1
7
-1
10
’ N
g ° —_| \
acs. /SEC
-8
=10
2
/\
da 0 —
acs, \--_--J---"
-2
4
5 o —
LS.
-2
0 [ 2 5 P
t-8EC
Figure 5S4
AFTR-67L3 =01 =




-

) o e S = o M Al ) - =2 e i

F 80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .69 FLIGHT 35
RUDDER 3, J2°€ RUN 9313
KICK DURATION T, .7 5«2 TIP TANKS o<«<

TIME TO APPLY AT, .2 s&z. ALTITUDE 2o ~r
- TIME TO RETURN AT, ./ 5= 0.AT —~¢c ¥
AILERON saceso Vo 3577 ~om
CONDITION T

S o—
)
r
L

TR

RSN

’ \\
1,000 Hx
/ ’\\
./ ‘ \
FBM

W -LOS, 0 FBM

FS | \ [ -~--FS
£IS. N ./

30,000

< -1,000
-30,000
0 | 2 3 4
t - SEC.
Figure 55

AFTR-67L3 -93 -
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F 80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .. 9 FLIGHT 35
RUDDER 3§y 29 RUN 9313
KICK DURATION T, -7 - TIP TANKS o<~

TIME TO APPLY AT, .2s5&c ALTITUDE 22, O/0 F T
TIME TO RETURN AT, ./ s 0.A.T -~¢ °C

AILERON coceso Vo TE77
4 -CONDITION ¥
//\\
A o / \‘
arcs. \ / \J
\
\//
-4
1,000
RAL. _
STAB. (4] %—_#—\—Qr—ﬁhg?’_'r@. —— R SHEAR
SHEAR --—= L SHgAR
Za&s ‘
-1,000
20,000
R.&L. _ _—
STAB. O SERS ain S Y =] —
'“ \\~ -// \_>1~ PR — L BM
™ -LOS.
-20,0000 ' - 5 .
t - SEC.
Pigure S6
AFTR-67L3
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F 80 A RUDDER KICK FLIGHT TESTS

MACH NUMBER.¢ 9 FLIGHT 35
RUDDER & 2.2°%€¢ RUN 9313
KICK DURATION T, .7 sec TIP TANKS o~<
TIME .TO APPLY AT, .Z s& ALTITUDE 22 ov <7
TIME TO RETURN AT,./ S&. O0.A.T -uzé'e
AILERON Zockco Vg 577 #89%
CONDITION ¥
!
an 0 N
P 3' R L ——
7 -
10
8 N\
\
VA \
oS, [Sec. g \ / \
A
-10
AN
5::. 0 p— T —
ocs.
-2
2
s, 0 e
LLG.
%o ! 2 3 4
t- SEC.
Figure 57
AFTR-67L3 - 95 -
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .59 FLIGHT S8
RUDDER 3p &% RUN 97#2
. KICK DURATION T, // o&c TIP TARKS £m227

; TIME TO APPLY AT, .2 J&< ALTITUDE 2g/90 <7
- TIME TO RETURN AT, .2 (¢, O0.A.T. -#5C
AILERON coceceo V, Fo3s7
CONDITION ¥

ERARNEY
ocs./Sec, / \

-10

~
\\

30,000

1,000 /\ - |

FBM /
N -LS&S. 0

FS \ \

£8S. ] 4 ) |
\ 4 \\ s 1
\\ L / \\jg/( H

-1,000f Ay

-30,000

AFTR=-67L3




F 80 A RUDDER KICK FLIGHT TESTS

MACH NUMBER.s% FLIGHT I8
RUDDER ép &£ ¥ RUN SA%Z
KICK DURATION T, //Jé&c TIP TANKS Fme7/

TIME TO APPLY AT, .Z25€c ALTITUDE .22 foo~r
TIME TO RETURN AT, .2 séc O.A.T —«/s°C
AILERON Zocec&o V, 303

o CONRITYON 7

AR ~

g

P / \\
Py \
-4
1,000
R&L. . §
STAB. Y %‘7-—‘0—— e = "a_q RS
SHEAR v
LEOS,
-1,000
20,000
STAB. o L&p:-v::—‘\ }ﬁ_\‘
BM S - I
M, -LOS.
-20
2 .OOOO : 5 . ,
t - SEC.
Figure 59
- 98 -
s 5 - 2 -
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FB80A RUDDER KICK FLIGHT TESTS:

MACH NUMBER .Y

RUDDER $p £/

KICK DURATION T, // =€T
TIME TO APPLY AT, ,25€C
TIME TO RETURN AT,.2s€C
AILERON ZOc €

FLIGHT 3&

RUN 97¢2

TIP TANKS £a207)/
ALTITUDE 22,00 ~7
0.A.T. -#~S5C

Vo, FO3 mY

CONDITION IZ
| |
e
Al‘l” 0 p—~ --...___\ o .\\

-10
2
A —
acs, [
-2
2
5 0
ass.,
"o : e 3 4
t-sEC
Figure 60
AFTR=-6TL3 -99 -

3 (l ﬁ";“
Yo 3 T Y

a0 WL 2N




-~
e i —

F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER.S9 FLIGHT S3S&
RUDDER Sp S o RUN 977<Z
KICK DURATION T, ~/ o& TIP TANKS £r227Y
TIME °‘TO APPLY AT, .2 sé&c ALTITUDE 24 770 A7
TIME TO RETURN AT,.Z S&. 0.A.T. -#Z°C
AILERON caxc €0 Vo FOF 32
CONDITION 7
o 2/
Do |\ .
045, ]
-4
10
il W
N
A 0 \_
o£6. /S£c \
/~ \ N\
\_/
30,000
1,000

/ /-,\

FBM / / N\

e oA —

: VY T
8, \ /

N
-1,000 /

-30,000

t - SEC.
Figure 61
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER.s59

RUDDER g

KICK DURATION T, //S€C
TIME TO APPLY AT, .ZS&
TIME TO RETURN AT, .2 S€C.

2oL

AILERON Laceso

FLIGHT =5

RUN s7#~

TIP TANKS £m3e7/
ALTITUDE L& /70 £
0.A.T. /2%

Vo 3ot s

o .CONDITION 7
/
.. ARNEY
o5, \ / \//
\\
-4
1,000
RA&L.
STAB. O |—=t—— — et
SHEAR
£8s.
-1,000
20,000
Ro.L. - P e am
STAB. O ~ft/_— == e
8N
. - L85,
-20,000; - . .
t - SEC.
Figure 62
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FB80A RUDDER KICK FLIGHT TESTS

MACH NUMBER.s9 FLIGHT 38
RUDDER dp F.0°€F RUN 9744
KICK DURATION T, // s€c TIP TANKS £mo7)

TIME TO APPLY AT, . 2 sé&c ALTITUDE zi, 170 F7
- TIME TO RETURN AT,.Z2sex. O.AT -/2°C
AILERON lCOctEo Vo TOF A2V

CONDITION 7T
N |
e
N ang ) S—— Y
-1
10
5 /
" _—
i oG, [S£T.
-8
-10
2
‘./
g ) 0 —<
OLG.
-2
2
P 0 -
DEG.
t-8EC
Figure 63
AFTR-67U3 - 103 -
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .59 FLIGHT 38
RUDDER 3p S ¥°%€ RUN 9747
KICK DURATION T, .8 Sé&c¢ TIP TANKS £42°7/)

TIME TO APPLY AT, .2 S€c ALTITUDE 29 038 A7
. TIME TO RETURN AT,.”7 5€<.  0.A.T —//.¢°c
AILERON cocceE o Vo 3026 MFPY

CONDITION 7

- A ) \ \\
) OF6. /SEC \ : \ /

-10

1,000 [i
)
|

a)
177 \
FBM / \

30,000

N-LES. o} Y, Pl
FS .
L5S. A S
N
.
-1,000
-30,000
| 2 3 4
t - SEC.
Figure 64
AFTR-6743 - 105 - 2




F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .59 FLIGHT 3@
RUDDER 38y S.¥°€ RUN 39)g»
KICK DURATION T, .&seC TIP TANKS &/727)

TIME TO APPLY AT, .2 sec ALTITUDE Z2 o038 +7
TIME TO RETURN AT, ./S€éc O0.A.T -/
AILERON cacecp Vo FOL.& ¥

4 ‘CONDITION T
//\\
A 0 N\ . ,/
-4
1,000
RAaL. -
8TaB. O ﬁ%ﬂ:%’- =
SHEAR
LS.
-1,000
20,000
R.&L. s — i
STAB. 0 {::"\,,{:_:aﬁ_.{ — -
M =
N, - LS,
-20.0000 : - . |
t - 8EC.
Figure 65
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .59 FLIGHT 3&
RUDDER 3§y J.<°42 RUN SA&L7
KICK DURATION T, .8 se&< TIP TANKS £m27)

TIME TO APPLY AT, .Z23&C ALTITUDE 22 038 A/
TIME TO RETURN AT, ./ S€c 0.A.T. —/7¢ °C
AILERON coce &0 Vo JOZ 6 na/

CONDITION 7

an 0 —
-1
10
-
P 0 [
OES. [SEC, —
-8
-0
2
DL,
-2
2
IR 4] W S —
OEG.
-2
0 ! 2 3 e
t-SEC
Figure 66
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F 80 A RUDDER KICK FLIGHT TESTS

MACH NUMBER.S9 FLIGHT 38
RUDDER d§p J.<%€ RUN 9748
KICK DURATION T, /s s&z. TIP TANKS £1227/

TIME TO APPLY AT, .Z sé6c ALTITUOE /9947 <7
. TIME TO RETURN AT, .2 se&c O.A.T -z
AILERON /ocreo Vo 503.7 meY
CONDITION T

| o /
e |1 J

[ -—ml.w"

N

/’\\ N\
. A o N // \
) o8E. [SEC //
Y
| 1,000 L \

T
oo // \\\ // N

N, -LBS. 0 P
Fs | A ’
y7-3 ) ;
\
N 4
-1,000
|
-30,000 |
I 2 3 4
t - SEC. l
Figure 67
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F 80A RUDDER KICK FLIGHT TESTS

i MACH NUMBER .52 FLIGHT 38
RUDDER g s 2€ RUN 975
KICK DURATION T, /o & TiIP TANKS £y

| TIME TO APPLY AT, .2 5&c ALTITUDE /S 9¢7 ~7
; TIME TO RETURN AT,.Z2 5. O.AT -#42C

AILERON £ occE0 Vo J03. 7mW
. ‘CONDITION T
- / \\
o6, \/
-4
1,000
ROL.
8TAB. O o= ot RS
SHEAR .
255,
-1,000
20,000
R..L. -l
e | el
$TAB. © -____\_‘__',Wr S — — R8N
----c8nf
N -28S. .
-20,000; ' n . A ;
t - SEC.
Pigure 68
- 110 -
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER . 59 FLIGHT 38
RUDDER 3p IS4 RUN 97%5
KICK DURATION T, /&5 o< TIP TANKS £m7P7Y
TIME TO APPLY AT, .27 ALTITUDE /997~
- TIME TO RETURN AT, .2J€c. O.A.T-#2°C

AILERON Zocesp Vo S0X 7
CONDITION IZZ
! ! ‘.
: |
| |
ang o ~— — — .
'? PLd v i
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10 |
1
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d ° / \\ {
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Figure 69
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F 80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .s9 FLIGHT 38

RUDDER $§p ¥ 4% RUN 9759

KICK DURATION T, ./ uez TIP TANKS <#vs il
) TIME TO APPLY AT, .2 S€c  ALTITUDE 22 430 <7

= TIME TO RETURN AT, ./sec
AILERON coccéeo

CONDITION ¥II

0.AT -2
Vo FO3 sy

= T

10

s

/-\
- OES /S / \v/
N__/
=10
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1,000 -
1(" \‘\
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' !
\
-30,000 |U | > . p
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FB80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .52
KICK DURATION T, // &<
TIME TO APPLY AT, .Z séc
TIME TO RETURN AT, ./ séc

FLIGHT S&

RUN 97759

TIP TANKS s/ Fele
ALTITUDE 29 /30 A7
0.A.T. —//2°C

AILERON Zoceso V, 303
| + . CONDITION ZZZ
i /
y
i . .
| A o / ke
e X
|
-4
1,000
R&L. 1 \ .
STAB. 0 =3 K}:Tﬂﬁwf . s
SHEAR s
£O5,
-1,000
20,000
RAL. J PP SRR
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BM T o
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Figure 71
AFTR-67L3 5ol
. o g e Yy o Bt
LW ;KI;_J f ¥ b ®

; '&:ﬂ& ;I.- : paoN s

e

/)




——

e e e A me————— s

FB80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .J7% FLIGHT 38
RUDDER JIp <<% RUN 9729
. KICK DURATION T, // s&z TIP TANKS AWLF Fekd

TIME TO APPLY AT, .2 s&€c¢ ALTITUDE 290 /30F 7
= TIME TO RETURN AT, ./séc 0.A.T.-#2<

AILERON /ocecs> Ve S oF M
CONDITION TII
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FB80A RUDDER KICK FLIGHT TESTS

MACH NUMBER . s8

RUDDER 3§y FJ <2

KICK DURATION T, /3 >é&c
TIME TO APPLY AT, .2 s5&
TIME TO RETURN AT,  ,oec<
AILERON Zoccso

CONDITION YIT

FLIGHT 3&

RUN 97%5

TIP TANKS s#ur Feie
ALTITUDE /3 590 <7
0.A.T - /&<C

Vo Jo/é AN

L
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .58 FLIGHT 5&
RUDDER 3p Z5 o€ RUN S73Zs~
KICK DURATION T, /s uec TIP TANKS ~#/< fFree i
TIME TO APPLY AT, .2 s ALTITUDE /9 990 ~7
TIME TO RETURN AT, . /v&C 0.A.T -/ 7°C .
AILERON c oceso Vg Jo4& ary |
4 -CONDITION 127 -,‘
|
TN
ass. \ / ’.
: K - ‘
\ !
|
-4 \/ ‘:
1,000 ‘
T é
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Figure 74
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .58 FLIGHT 3&
RUDDER & I 5 RUN 9755
KICK DURATION T, /3 o TIP TANKS g Fect

TIME TO APPLY AT, .2J5€c ALTITUDE 952 <7
TIME TO RETURN AT, . /o0& O.AT -/ ¢
AILERON ZoccED V, S0/.6 A2

an ¥ 0
r 4 P24
7 -
10
-]
p 0
acG. [SET
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-10
2
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2
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CONDITION ZZ
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Figure 75
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F 80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .59 FLIGHT 35 |
RUDDER 3y 3.8 ¢ RUN 29311
KICK DURATION T, /o sé&c TIP TANKS o<<

TIME TO APPLY AT, ..z s£c ALTITUDE 2970~
- TIME TO RETURN AT, ./ SéC 0.A.T 2.2 <
AMLERON srover gurs ol Vo FOF7 Y
CONDITION ¥III
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .59 FLIGHT 35
RUDDER ép F &Y RUN 9317 3
KICK DURATION T, so s&  TIP TANKS O

TIME TO APPLY AT, .Z2ZJSéC ALTITUDE /& 970~<7
TIME TO RETURN AT, ./ sé O.A.T /2.2

AILERON 7o on/ 77 occ Ng 3O/ Y
2 "CONDJJ|ON TIIT

f \
A o / \ v
OEG. \ /
-4
1,000
R&L. _ —a
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .59

RUDDER dq

KICK DURATION T, /o s5&

3&°%

FLIBHT 3°

RUN 9317
TIP TANKS o<~

TIME TO APPLY AT, .Zsec ALTITUDE /2 50~<7
TIME TO RETURN AT, ./ S&. O0.A.T -22°2
AILERON &0 Bv77 Lol Vo SO/ nady

CONDITION I

an, O [T
¢ -1
10
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AN/ANERG
p 0 N
O&6 /SEC. N\ \ /f
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FB80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .52 FLIGHT 37

RUDDER iy 5 ¢ RUN 9¢83

KICK DURATION T, /2 S&€ TIP TANKS o<~

TIME TO APPLY AT, .2 5&c. ALTITUDE <¢ 1985 F T

TIME TO RETURN AT,. .z oz, O.A.T -/ C

AILERON «/vvEco o7 £Lol Vo 038 MY
CONDITION 1T

o¢s. /See, \ // \

=10

30,000 P

| \
1,000 /.h“
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Figure 79
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FB80A RUDDER KICK FLIGHT TESTS

MACH NUMBER .57 FLIGHT 37 |
RUDDER 3 & "< RUIN 7687 :
KICK DURATION T, /2 secc TIP TANKS orF } F
TIME TO APPLY AT, .z Ssc ALTITUDE 20,/95 A7

TIME TO RETURN AT, .2 sfcc. O0.AT -/./°C
AILERON A0srD ANT7? LOLL Ny FO3 /r7FH

: -CONDITION Y777

\ \
£ o / \ \
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1,000
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Figure 80
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F80A RUDDER KICK FLIGHT TESTS

MACH NUMBER . 59 FLIGHT 37

RUDDER J§p S% RUN 29699

KICK DURATION T, /2 sé&c. TIP TANKS oFF
TIME TO APPLY AT,.2 S&C. ALTITUDE 29 /1985 £
TIME TO RETURN AT, . 2 S€¢. O0.A.T. -4/ %
AILERON s70vew w77 cocc Vg J03 Vit

CONDITION OO

N g
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Figure 81
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F-80A STEADY SIDESLIP FLIGHT TESTS

MACH NUMBER .398 FLIGHTS 36 & 37
ALTITUDE 20225 FT. 0.A.T. -10.8°C

V, 204.5 MPH TIP TANKS OFF
CONDITION IX "

8
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Figure 82
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) F-80A STEADY SIDESLIP FLIGHT TESTS

MACH NUMBER .398 FLIGHTS 36 8 37
ALTITUDE 20225 FT. 0.AT -10.8°C.
V., 204.5 MPH TIP TANKS OFF
CONDITION iX
—RS  —--LS
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Figure 83
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F-80A STEADY SIDESLIP FLIGHT TESTS

MACH NUMBER .588 FLIGHTS 36,37,8 38
ALTITUDE 20105 FT. 0.A.T, -11.4°C
VvV, 302,5 MPH

CONDITION X
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F-80A STEADY SIDESLIP FLIGHT TESTS

P vy me-=rs -3 SN

MACH NUMBER .588 FLIGHTS 36,37 8 38
ALTITUDE 20105 FT 0.A.T. -11.4°C.
V. 302.5 MPH
CONDITION X
» | — RS ——-LS OTIP TANKS OFF A TIP TANKS ON
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F-80A STEADY SIDESUIP FLIGHT TESTS

MACH NUMBER .687

ALTITUDE 20075
V. 3635 MPH

FT.

FLIGHTS 36 & 37
0.A.T. —10.8°C
TIP TANKS OFF

CONDITION XT

5 . DEG.

SIS RO

y 2 i Gt T ._' __P_ ——r e ——————— ———— - .
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Figure 86
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F-80A STEADY SIDESLIP FLIGHT TESTS

MACH NUMBER .687
ALTITUDE 20075 FT.
V., 3535 MPi

CONDITION XT

FLIGHTS 36 & 37
0.A.T. -10.8°C.
TIP TANKS OFF
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